A site in the dinucleotide-fold domain contributes to the accuracy of tRNA selection by Escherichia coli methionyl-tRNA synthetase.
Interactions of specific amino acid residues of the carboxyl-terminal domain of MetRS with the CAU anticodon of tRNAMet assure accurate and efficient aminoacylation. The substitution of one such residue, Trp461 by Phe, impairs the binding of cognate tRNA, but enhances the binding of noncognate tRNAs, particularly those containing G at the wobble position. However, the enhanced binding of noncognate tRNAs is not accompanied by the increased aminoacylation of these tRNAs. A genetic screening procedure was designed to isolate methionyl-tRNA synthetase mutants which were able to aminoacylate a GGU (threonine) anticodon derivative of tRNAfMet. One such mutant, obtained from W461F MetRS, had an Ile29 to Thr substitution in helix A located in the amino-terminal dinucleotide-fold domain that forms the site for amino acid activation. Analysis of the catalytic properties of the I29T/W461F enzyme indicates that the mutation in helix A of the dinucleotide-fold domain affects kcat for aminoacylation of tRNAs having a GGU threonine anticodon. Interactions with cognate tRNAfMet (CAU), as well as with methionine and ATP were not affected by the Ile29 to Thr substitution. We conclude that the I29T substitution leads to a slight adjustment of the alignment of the CCA stem of noncognate tRNAs (GGU) in the catalytic domain of the enzyme, reflected in the increase in kcat, which also allows mischarging in vivo. A function of Ile29 is therefore to minimize the mischarging of tRNAThr (GGU) by methionyl-tRNA synthetase. The methods described here provide useful tools for examining the mechanisms of tRNA selection by aminoacyl-tRNA synthetases.